Abstract
25
A significant amount of work about information production, consumption, and dif-26 fusion has been thus aimed at modeling these processes and empirically discriminating 27 among models of mechanisms driving the spread of memes on social media networks 
45
Broad access by the research community to social media platforms is, however, lim-
46
ited by a host of factors. One obvious limitation is due to the commercial nature of these services. On these platforms, data are collected as part of normal operations, but this is 48 seldom done keeping in mind the needs of researchers. In some cases researchers have 49 been allowed to harvest data through programmatic interfaces, or APIs. However, the 50 information that a single researcher can gather through an API typically offers only a 51 limited view of the phenomena under study; access to historical data is often restricted 52 or unavailable (Zimmer, 2015) . Moreover, these samples are often collected using ad-hoc 1 The website truthy.indiana.edu was created to host our first demo, motivated by the application of social media analytics to the study of "astroturf," or artificial grassroots social media campaigns orchestrated through fake accounts and social bots (Ratkiewicz et al., 2011b) . The Truthy nickname was later adopted in the media to refer to the entire project. 
106
This requires a scalable storage substrate and efficient query mechanisms. 
116
The architecture is illustrated in Figure 2 . The data collection system receives data 117 from the Twitter Streaming API. Data are first stored on a temporary location and then 118 loaded into a distributed storage layer on a daily basis. At the same time, long-term 119 backups are stored on tape to allow recovery in case of data loss or catastrophic events.
120
The design of the NoSQL distributed DB module was guided by the observation that 
127
The custom index structures can embed contextual information necessary for efficient 128 query evaluation.
129
The pipelines commonly used for social media data analysis consist of multiple algo- (Rafaeli, 1988) . In the following, we give a brief overview of 160 the available tools.
161
It is important to note that, in compliance with the Twitter terms of service (Twit-162 ter, Inc., 2016), OSoMe does not provide access to the content of tweets. However,
163
researchers can obtain numeric object identifiers in response to their queries. This infor-164 mation can then be used to retrieve tweet content via the official Twitter API.
165

Temporal Trends
166
The Trends tool produces time series plots of the number of tweets including one or 167 more given hashtags; it can be compared to the service provided by Google Trends,
168
which allows users to examine the interest toward a topic reflected by the volume of 169 search queries submitted to Google over time.
170
Users may specify multiple terms in one query, in which case all tweets containing 171 any of the terms will be computed; and they can perform multiple queries, to allow 
197
OSoMe provides two tools that allow users to explore diffusion and and co-occurrence to a given meme. Figure 6 shows an example. Our online tool goes one step further,
229
allowing the user to explore how this geographic signature evolves over a specified time 230 period, via a slider widget.
231
It takes between 30 and 90 seconds to prepare one of these visualizations ex novo.
232
We hope to reduce this lead time with some backend indexing improvements. To enable 
239
API
240
We expect that the majority of users of the Observatory will interact with its data pri-241 marily through the tools described above. However, since more advanced data needs 242 are to be expected, we also provide a way to export the data for those who wish to create given time frame, along with a count of matching tweets produced by each user.
256
Conclusion
257
The IUNI Observatory on Social Media is the culmination of a large collaborative effort
258
at Indiana University that took place over the course of six years. We hope that it will foster data-intensive research in the social, behavioral, and economic sciences. 
